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(54) Mobile portal frame apparatus and method for washing vehicles 


(57) The mobile portal frame apparatus, for washing 
vehicles includes at least a first porta! frame (2), brushes 
(4) for washing the vehicle, nozzles (10) for delivering 
high pressure water and devices for drying (7) and for 
supplying (8) substances adapted to wash the vehicle 
and moving means (9) adapted to rotate the nozzles 
about at leastf irst and second substantially mutually per- 


pendicular planes: the method for washing vehicles con- 
sists of: during the initial and/or final step of the back or 
forth stroke of a first portal frame, bringing high pressure 
water nozzles at the front and back lower portions of the 
vehicle and, at the same time, rotating the nozzles about 
first and second mutually perpendicular planes. 
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Description 

The present invention relates to a mobile portal 
frame apparatus and method for washing vehicles. 

As known, there are currently several types of wash- 
ing apparatus on the market for washing vehicles, having 
one or two mobile portal frames. 

A first inconvenience of these apparatus is that, 
according to the request of the client, the dirt may be 
removed from the vehicle either by a high pressure water 
jet (less mechanical action on the paint job of the vehicle 
but also less effective removal of dirt) or by roller brushes 
(greater mechanical action on the paint job of the vehicle 
but more effective removal of dirt). In order to satisfy the 
clients who may opt for either one of the above washing 
systems, it is therefore necessary to have two distinct 
washing apparatus with the consequent greater costs. 

Furthermore, when a vehicle is washed by means 
of high pressure nozzles (rotating nozzles), the nozzles 
provide a conical water jet that when close to the vehicle 
provides a better removal of dirt while at the same time 
affects a limited area of the body of the vehicle. 

On the other hand, if the nozzle is too far from the 
vehicle, a greater area of the vehicle body is affected but 
with a less effective removal of dirt. 

It is apparent from the above that it is extremely dif- 
ficult to optimize the cleaning action of the high pressure 
nozzles which are generally associated with the mobile 
portal frame, according to the different shapes of the 
vehicles. 

Furthermore, the fact that the nozzles are associ- 
ated with the portal frame causes a waste of water, espe- 
cially when starting and stopping the portal frame, 
because of the more or less inclined position of the noz- 
zles with respect of the path of the portal frame and of 
the vehicle position. 

The aim of the present invention is to eliminate the 
inconveniences of the above described conventional 
washing apparatus having one or more portal frames. 

Within this aim, an important object of the invention 
is to provide a mobile portal frame apparatus and a 
method for washing vehicles which allow to perform this 
operation by means of either a high pressure water jet 
or brushes or both at the same time in order to satisfy 
the client's requirements. 

A further object of the invention is to provide a mobile 
portal frame apparatus and a method for washing vehi- 
cles which, when washing with pressurized water, allows 
to optimize the consumption of water and the quality of 
the washing operation. 

The above aim, as well as these and other objects 
that will be more apparent hereinafter, are achieved by 
a mobile portal frame apparatus, for washing vehicles, 
comprising at least a first portal frame, brushes for wash- 
ing the vehicle, nozzles for delivering high pressure 
water and devices for drying and for supplying sub- 
stances adapted to wash said vehicle, characterized in 
that, on at least said first portal frame, it comprises mov- 
ing means adapted to rotate said nozzles about at least 


first and second substantially mutually perpendicular 
planes. 

The apparatus according to th present invention 
performs a method for washing vehicles characterized in 

5 that it comprises: during the initial and/or final step of the 
back or forth stroke of a first portal frame, bringing high 
pressure water nozzles at the front and back lower por- 
tions of the vehicle and, at the same time, rotating said 
nozzles about at least first and second substantially 

10 mutually perpendicular planes. 

Further characteristics and advantages of the inven- 
tion will be more apparent by the following description of 
the mobile portal frame apparatus and of the method for 
washing vehicles, according to the invention, illustrated, 

15 by way of example in the enclosed drawings in which 

FIG. 1 is a front schematic view of the portal frame 
apparatus for washing vehicles according to the 
invention; 

20 FIG. 2 is a front elevated view of the moving means 
for rotating the nozzles about at least a first and a 
second substantially mutually perpendicular planes; 
FIG. 3 is a side view of the nozzle moving means; 
FIG. 4 is a side view of the apparatus; 

25 FIGs. 5-1 1 schematically show the steps of washing 
a vehicle according to the method of the invention. 

With reference to the above figures, the apparatus 
according to the invention, globally designated by the ref- 

30 erence numeral 1, includes: a first portal frame and a 
second portal frame, respectively designated by the 
numerals 2 and 3, supporting brushes 4 for washing a 
vehicle 5; high pressure water nozzles 10 (rotating noz- 
zles), drying devices 7 and supplying devices 8 for sup- 

35 plying substances for washing the vehicle. 

Advantageously, moving means 9 are provided at 
least on the first portal frame 2 adapted to rotate rotating 
nozzles 10 about at least first and second substantially 
perpendicular planes. 

40 The portal frame 2 is also provided with a device 1 1 
for washing the wheels 12 of the vehicle. The device 1 1 
also supports high pressure nozzles 10 and moving 
means 9 adapted to rotate such nozzles. 

Namely, the wheel washing device 1 1 is associated 

45 with the first portal frame by, for example, an articulated 
parallelogram 1 3 or by a slide, adapted to move the noz- 
zles 10 and their moving means 9 both in front or at the 
back of the vehicle during washing in order to reach and 
clean the front and tail parts of the vehicle also in gaps 

so which would be difficult to reach with the brushes. 

In this manner, as said above, the displacement of 
the wheel washing device 1 1 , by means of the articulated 
parallelogram or slide, allows to bring the high pressure 
nozzles 10 and their moving means to a front or back 

55 region of the vehicle by using a pre-existing device. 

As easily understood, the nozzle jet can be aimed 
under the front or rear parts of the vehicle body, or at the 
sides, in order to remove dirt from regions which are dif- 
ficult to reach with conventional apparatus; those are 
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regions known to be the starting point of corrosion of the 
body work. 

Each rotating nozzle ejects a water jet in a space 
forming a substantially conical surface and the water jet 
hits the vehicle on a substantially circular pattern. 

The motion along two mutually perpendicular planes 
thereby allows to move the circular pattern ejected by the 
high pressure nozzle to the right and left and up and 
down in order to hit a wide area of the vehicle with an 
effective water jet for an optimal washing of the vehicle. 

The moving means are adapted to rotate the nozzles 
through 90° along one first motion plane when the first 
portal frame has reached the half of the vehicle during 
either the forward or backward motion of the portal frame. 

On the contrary, the moving means are adapted to 
rotate the nozzles through 90° along both the first and 
second planes during the front and tail washing of the 
vehicle. 

Namely, the moving means 9 comprise a C-shaped 
support member 20 adapted to rotate about a pivoting 
axis 21 with two supports 22 associated with the portal 
frame 2. 

The rotation of the support member 20 about the 
axis 21 is obtained by the displacement of a rod 23 of an 
hydraulic piston 24 associated with the portal frame 2. 

The support member 20 supports a second hydrau- 
lic piston 25 having a rod 23 adapted to rotate the nozzles 
10 about a rotation axis 26. 

It is apparent that by combining the motions of the 
first and second hydraulic pistons 24 and 25, the move- 
ments of the nozzles 10 are coordinated in any possible 
way for achieving the optimal washing of a wide surface 
of the vehicle body. 

Furthermore, the drying means 7 on the portal frame 
2 are constituted by two airdistributors which support the 
high pressure nozzles 10 ad the moving means 9 of the 
nozzles 10, defined by two hydraulic pistons 24 and 25. 

The two air distributors 7 also have atomizers 8 of a 
detergent liquid for washing the vehicle. 

Brushes 4, for the mechanical cleaning of the vehi- 
cle, are rotatably associated with the second portal frame 
together with the distribution members 38 for auxiliary 
cleaning fluids, such as wax or similar, adapted to facili- 
tate the subsequent drying of the vehicle. 

The apparatus according to the invention operates 
according to a series of method steps which are also the 
subject of the present invention. 

In particular, the method for washing vehicles, 
according to the invention, consists of bringing the high 
pressure nozzles 10 in front of the front, tail and bottom 
portion of the vehicle during an initial phase of the for- 
ward or backward motion of the portal frame. Simultane- 
ously to this motion, the nozzles 10 are rotated about at 
least a first and second mutually substantially perpen- 
dicular planes in order to remove dirt from the bottom of 
the vehicle's body and from all the gaps which are difficult 
to reach by means of brushes. 

In particular, the method consists of positioning a 
vehicle 5 in a selected region of the apparatus. 


Then the first portal frame 2 makes a first forward 
pass along the vehicle for spraying the detergent sub- 
stances on the vehicle by means of the nozzles 8. 
Then, after a preset time determined by the acting 
5 time of the detergents on the vehicle's body, there is a 
first removal operation of the dirt from the vehicle accord- 
ing to the following steps. 

The portal frame 2, as shown in figure 4, is placed 
at the tail end of the vehicle 5. 
10 The portal frame 2 starts the second return stroke 
and stops at a preset distance from the tail end of the 
vehicle and the high pressure nozzles 10 are brought in 
front of the tail end and of the bottom of the vehicle 5, 
one or more times, and are rotated about two mutually 
15 perpendicular planes. 

After one or more movements of the nozzles in order 
to hit the tail region of the vehicle with a high pressure 
jet, the first portal frame 2 starts the return stroke main- 
taining the high pressure nozzles activated and fixed 
20 about the first motion plane but free to rotate about the 
second plane. 

About at the middle of the vehicle, the nozzles rotate 
through substantially 90° about the first plane in order to 
be at an angle which is equal but opposite to the previous 
25 angle, with respect to the body of the vehicle. 

After this movement, the nozzles continue to rotate 
about the second plane until the portal frame 2 over- 
comes the vehicle of a preset distance. 

At this point the high pressure nozzles are brought 
30 in front of the front and bottom regions of the vehicle. 

During this movement, the nozzles continue to 
rotate about their mutually perpendicular planes. Also 
during this step there may be more than one washing 
operations of the front end of the vehicle. 
35 Then the portal frame 2 performs a third forward 
stroke sequentially repeating all the steps of the second 
return stroke. 

During the third forward movement of the first portal 
frame 2, the second portal frame 3 performs a fourth for- 
40 ward stroke for distributing auxiliary substances, such as 
wax, on the vehicle. 

At the end of the described washing cycle, which is 
only a non limitative example of washing cycle, the sec- 
ond portal frame 3 returns to its initial position, with a fifth 
45 return stroke, optionally distributing further substances 
on the vehicle or just with a idle stroke. 

The first portal frame 2 follows the second portal 
frame 3 at a preset distance and brings the air distribu- 
tors above the vehicle in order to dry the vehicle with a 
so sixth return stroke. 

During the first forward stroke of the first portal frame 
or, according to the requirements, during another stroke, 
it is possible to operate the wheel washing means for 
cleaning the wheels. 
55 The operation of the apparatus according to the 
invention is apparent from what has been described and 
illustrated. 

It has been seen in practice that the apparatus and 
method for washing vehicles, according to the invention, 
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are particularly advantageous for an optimization of the 
use of water with a consequent saving of the same. 

Also the cleaning of the vehicle is optimal because 
the vehicle is washed by means of pressurized water and 
at the same time by mechanical removal of dirt by means 
of the brushes. The possibility of bringing the high pres- 
sure nozzles in the bottom-tail region, the bottom-front 
region and the bottom-side region of the vehicle allows 
to clean also the most remote parts of the vehicle where 
dirt hides starting the corrosion process of the body 
work. 

It is also mention the fact that by using two portal 
frames, one provided mainly with brushes, the other one 
provided mainly with high pressure nozzles, allows to 
wash the vehicle in any possible way, according to the 
client's requirements. 

The apparatus and method according to the inven- 
tion may have numerous modifications and variations, all 
within the inventive concept; furthermore, all the details 
may be substituted with technically equivalent elements. 

The materials employed, as well as the dimensions, 
may be any according to the specific needs and the state 
of the art. 

Where technical features mentioned in any claim are 
followed by reference signs, those reference signs have 
been included for the sole purpose of increasing the intel- 
ligibility of the claims and accordingly, such reference 
signs do not have any limiting effect on the scope of each 
element identified by way of example by such reference 
signs. 

Claims 

1 . Mobile portal frame apparatus, for washing vehicles, 
comprising at least a first portal frame (2), brushes 
(4) for washing the vehicle, nozzles (10) for deliver- 
ing high pressure water and devices for drying (7) 
and for supplying (8) substances adapted to wash 
said vehicle, characterized in that, on at least said 
first portal frame, it comprises moving means (9) 
adapted to rotate said nozzles (10) about at least 
first and second substantially mutually perpendicu- 
lar planes. 

2. Apparatus, according to claim 1, characterized in 
that it comprises a device (11) for washing the 
wheels (12) of said vehicle, said device supporting 
said high pressure nozzles (10) and said moving 
means (9) for rotating said nozzles. 

3. Apparatus, according to one or more of the preced- 
ing claims, characterized in that said wheel washing 
device is associated with said first portal frame by 
means of an articulated parallelogram (13) adapted 
to bring said nozzles (10) both at the front or at the 
tail of the vehicle, during at least one phase of the 
washing operation, for washing the front and tail 
parts of the vehicle. 


4. Apparatus, according to one or more of the preced- 
ing claims, characterized in that said drying means 
comprises at least two air distributors (7) supporting 
said high pressure nozzles (10) and said moving 

5 means (9) for rotating said nozzles. 

5. Apparatus, according to one or more of the preced- 
ing claims, characterized in that said nozzles are 
rotate through substantially 90° by said moving 

10 means about said first plane in a selected region at 
about the middle of the vehicle during the motion of 
said first portal frame. 

6. Apparatus, according to one or more of the preced- 
es ing claims, characterized in that said moving means 

comprises a support member (20) adapted to rotate 
about a pivoting axis (21 ) with said first portal frame, 
said nozzles (10) being pivoted to said support 
member (20). 

20 

7. Apparatus, according to one or more of the preced- 
ing claims, characterized in that said support mem- 
ber and said nozzles are rotated respectively by 
means of a first hydraulic piston (24), associated 

25 with said portal frame, and by a second hydraulic 
piston (25), supported by said support member, said 
first and second pistons having their rods (23) 
arranged substantially at 90 Q . 

30 8. Apparatus, according to one or more of the preced- 
ing claims, characterized in that it comprises a sec- 
ond portal frame (3) supporting said brushes, for the 
mechanical washing of said vehicle, and distributing 
members (38) of auxiliary substances on said vehi- 

35 cle. 

9. Apparatus, according to one or more of the preced- 
ing claims, characterized in that said air distributors 
support sprinklers (8) of a detergent fluid on said 

40 vehicle. 

10. Method for washing vehicles, by means of a mobile 
portal frame apparatus, characterized in that it com- 
prises: during the initial and/or final step of the back 

45 or forth stroke of a first portal frame, bringing high 
pressure water nozzles at the front and back lower 
portions of thevehicle and, at the same time, rotating 
said nozzles about at least first and second substan- 
tially mutually perpendicular planes. 

50 

1 1 . Method, for washing vehicles, by means of a mobile 
portal frame apparatus, characterized in that it com- 
prises: positioning a vehicle in a selected region of 
the apparatus; performing a first forward stroke with 

55 a first portal frame along said vehicle for distributing 
detergent substances on said vehicle; after a preset 
time, performing a first removing peration of dirt 
from said vehicle performing at least one motion, at 
the bottom tail region of said vehicle, of the high 
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pressure water delivery nozzles; during said motion, 
rotating said nozzles about a first and a second sub- 
stantially mutually perpendicular planes; performing 
a second return stroke of said first portal frame main- 
taining said high pressure nozzles activated; per- 5 
forming at least one motion of said nozzles at the 
bottom front region of the vehicle; during said 
motion, rotating said nozzles about a first and a sec- 
ond substantially perpendicular planes. 

10 

12. Method, according to one or more of the preceding 
claims, characterized in that it comprises: after said 
second return stroke, a second removal operation of 
said dirt from said vehicle performing at least a 
motion of said nozzles at the bottom front region of 15 
said vehicle; during said motion, rotating said noz- 
zles about a first and a second substantially perpen- 
dicular planes; performing a third forward stroke of 
said first portal frame maintaining said high pressure 
nozzles activated, performing at least one motion of 20 
said nozzles at the bottom tail region of the vehicle; 
during said motion, rotating said nozzles about afirst 
and a second substantially perpendicular planes. 

13. Method, according to one or more of the preceding 25 
claims, characterized in that it comprises: contem- 
poraneously to said third forward stroke of said first 
portal frame a fourth forward stroke of a second por- 
tal frame for distributing auxiliary substances on said 
vehicle and performing a fifth return stroke of said 30 
second portal frame followed by a sixth stroke of said 
first portal frame for drying said vehicle. 

14. Method, according to one or more of the preceding 
claims, characterized in that said nozzles are rotated 35 
through substantially 90° about said first plane in a 
preset region at the middle portion of said vehicle 
during the motion of said first portal frame. 

1 5. Method, according to one or more of the preceding 40 
claims, characterized in that said nozzles are con- 
tinuously rotate about said second plane during the 
motion of said first portal frame. 

16. Method, according to one or more of the preceding 45 
claims, characterized in that said wheels are 
washed during the motion of said first portal frame. 
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